The results of the mathematical studies on the modeling of high-frequency electromagnetic field conversion in the field of elastic oscillations process in microthick surface layers or electrically conductive ferromagnetic material thin films placed in a magnetic field are given, taking into account the coherence of elastic, electric and magnetic properties of the metal. It is shown that in practical calculations, especially in the case of high-frequency oscillations, it is necessary to take into account thickness of skin layer in which electromagnetic field transforms into acoustic field. 
INTRODUCTION
Ultrasonic waves are effectively used to solve various problems of solid state physics. Excitation and reception of ultrasonic waves in metals is carried out by contact [1] and non-contact [2] [3] [4] methods. With the contact method, excitation and reception of ultrasonic waves are traditionally carried out by means of piezoelectric transducers (PET). However, in a number of cases, the use of PET becomes fundamentally unacceptable [5] . The non-contact method of excitation of ultrasonic vibrations is realized by the influence of fields of various types on the study sample. To implement a non-contact method, electromagnetic fields are most often used [2] [3] [4] [5] . Excitation of ultrasonic waves under the influence of electromagnetic radiation occurs in the surface layer corresponding to thickness of skin layer. For high-frequency range, the thickness of ferromagnetic metals skin layer can be reduced to 1 μm or less. The area of ultrasonic waves reception has similar thickness of the layer taking part in the transformation. In the mathematical description of the electromagnetic method of excitation of elastic vibrations in metals, the main attention was paid, as a rule, to the ponderomotive action of the electromagnetic field. In the case of ferromagnetic metals, the situation is different. In general, the physical theory of magnetostriction phenomena was created to solve problems of technical magnetization [6] . This theory explains the nature of the magnetostrictive effects at the level of the crystal lattice and is practically not applicable for the quantitative description of the magnetostrictive mechanism of the formation of deformations in ferromagnetic metals and ferrodielectrics (ferrites) when they interact with electromagnetic field. This issue becomes especially important when examining the interaction between an electromagnetic field and a thin surface layer of metal or a film.
Shulga N.A. [7] through their works have begun the application of the component of phenomenological theory of magnetostrictive phenomena. They recorded and used the generalized Hooke's law for elastic media with magnetostrictive effects, but there is no second equation of the physical state, which has the meaning of the law of magnetic polarization of a ferromagnet considering its magnetostrictive properties. At the same time, the connection between the elastic, magnetic and electromagnetic fields, which exist in the volume of the deformable ferromagnet layer, is not established.
At the same time, the paper [8] is well known, in which an adiabatic version of the phenomenological theory of magnetostrictive phenomena is derived, in which nonlinearity of the elastic and magnetic properties of a ferromagnet is taken into account. Therefore, it is advisable to use this theory for mathematical modeling of the electromagnetic method of excitation of elastic vibrations in metals of a ferromagnetic group, the improvement of which will allow constructing highly effective electromagnetic-acoustic transducers of various purposes. At the same time it is important to take into account the influence of micron thicknesses of metal or electromagnetic into elastic oscillations field transformation area, which makes the research to be of current interest in the field of microelectronic engineering.
PROBLEM STATEMENT
Let us consider a conductive polycrystalline ferromagnet inside which using external devices a perma- Newton's law in differential form), which is written in the form:
where mn  -time-varying amplitude value under the law t i e  of tensor of the resulting elastic stresses in a ferromagnetic metal; a comma between indices means the operation of expression differentiation, which is written before a comma, by the coordinate which index is put after the comma; The electric and magnetic states of a dynamicallydeformed ferromagnet are determined by the Maxwell equations, which, neglecting the motion of material particles and displacement currents, are written in the following form:
h -amplitude value of the p-th component of the intensity vector of the internal magnetic field, which arises in the deformable ferromagnet due to the motion of the domain walls; Bj -amplitude value of the j -th component of the vector of magnetic induction of an alternating magnetic field in the volume of the deformable ferromagnet.
The connecting link between the fundamental equations (1.1) of mechanics and the equations of electrodynamics (1.2) and (1.3) are the equations of the physical state. If at any point of the deformable ferromagnet there is a strong inequality
, then from the general nonlinear relations follows the linear approximation, which can be written in the form:
( The uniqueness of the solution of equations (1.6) and (1.7) is determined by the boundary conditions. Assuming that the ferromagnetic sample is in vacuum, we write condition:
which, in its essence, is the third Newton's law in a differential form. The symbol nj denotes the j-th component of the vector of the outer unit normal to the surface S at the point with the coordinates xk. The amplitude value of the component of the elastic stress tensor is
. The amplitude value of the surface density of forces, which are created by external sources
plitude value of the Maxwell tensor of tension.
Many ferromagnets have relatively small values of magnetic permeabilities and therefore, in contrast to piezoceramic materials, it is necessary to take into account the emission of the energy of the electromagnetic field in the surrounding space of ferromagnet. In this case, the boundary conditions for the amplitude values of the components of the intensity vector   k hx of the internal magnetic field are written as follows: Thus, a precise determination of the parameters of the stress-strain state of a magnetized ferromagnet assumes a joint solution of a system of six differential equations (1.6) and (1.7). The uniqueness of the solution of this system of equations is provided by the boundary conditions (1.8) -(1.10), in which the components of the intensity vector of the stray magnetic field are determined as a result of the solution of the complementary boundary value problem (1.11), (1.12).
MODEL EXAMPLE AND QUANTITATIVE ES-TIMATION OF THE CONNECTION OF ELAS-TIC AND MAGNETIC FIELDS IN THE VOL-UME OF DEFORMED FERROMAGNET LAY-ER
Suppose that at the end of a semi-infinite prismatic layer of a rectangular cross-section (Figure 1 Since torsion and bending in the ferromagnetic state are absent in the sense of the problem statement, the tangential stresses are zero, and the amplitude values of the normal resultant stresses are determined as follows: The magnetic state of the deformable ferromagnetic layer is described by the law of magnetic polarization of a ferromagnet layer with allowance for its magnetostrictive properties (1.5), from which the calculated relationships for the amplitude values of the components of the magnetic induction vector are:
Consider the frequency range in which the length of the elastic wave is many times greater than the largest cross-sectional dimension of the layer. For the variable magnetic field frequencies traditionally used in physical studies, as well as the ranges of magnetic permeabilities and electrical conductivities of materials, the physical transformation of energies occurs for the layer thicknesses of 0.1 ... 100 μm. Therefore the length of an elastic wave is a measure and scale of the spatial inhomogeneity of the stress-strain state of the rod. Taking this circumstance into account, it can be stated that in the region of established frequencies the stressstrain state practically does not change within the cross-sectional area of the layer.
Since on the lateral surfaces perpendicular to the axes 
-magnetostrictive constant and magnetic permeability for uniaxial tension-and-compression mode of a prismatic layer.
It is quite clear that the system of equations (1.6) is reduced to one equation for the longitudinal component 2 u of the displacement vector of the material particles of the layer, which can be written in the following form:
Substituting (2.7) and (2.8) into condition (2.5), we find that In all probability, the value 3 , 0  E is the maximum value of E  -effect, which can be observed in deformable, pre-magnetized ferromagnets.
It is obvious that in the case of ferromagnets with low values of the magnetostrictive consonant, one can neglect the effects that appear due to the connection between the elastic and magnetic fields.
METHOD OF SEQUENTIAL APPROXIMA-TIONS IN MATHEMATICAL MODELING OF ELECTROMAGNETIC FIELD TRANSFOR-MATION IN THE FIELD OF ELASTIC OSCIL-LATIONS IN A CONDUCTING PRE-MAGNETIZED FERROMAGNET LAYER.
At moderate values (
constants, the corrections to the elastic moduli do not exceed 5%, which entails a variation of the propagation velocities of elastic waves not exceeding 3%. These errors are commensurable, or less, with systematic errors in the experimental determination of the numerical values of the material constants of ferromagnetic metals. This circumstance makes it possible to neglect the coupling effect of elastic and magnetic fields in dynamically deformed, premagnetized ferromagnets and write equations (1.6) in the following for The boundary value problem (3.1), (3.2) has the meaning of the problem of excitation of harmonic vibrations in an isotropic solid by a system of volume and surface loads.
The results of the solution of the boundary value problem (3.1), (3.2) determine in the zeroth approximation the stress-strain state of a conductive, premagnetized ferromagnet layer. We denote the amplitude values of the components of the displacement vector of the material particles of the ferromagnet, obtained as a result of solving the boundary value problem (3.1), ( 
